W hen this series of columns began (November 1997) , project management was defined as: "getting the job done on time, within budget, and according to specifications." These three elements of project management are so important they are frequently referred to as "the triple constraint" (Frame, 1995) .
Various tools and techniques address each of these constraints. Deadlines and schedules address time constraints. Methods also exist that help managers establish and achieve specifications. This column describes specific techniques for managing financial resources required for conducting projects: budgets.
Budgets
Everyone is familiar with budgets and how money "talks." Most people learned about budgets at an early age as they tried to allocate their "revenues," i.e., allowance, to last for a week. The familiar refrain "Show me the money!" from a recent, popular movie is heard frequently. Nurses familiar with the concept of maximum medical improvement know that even life and limb can be assigned a dollar amount. Likeable or not, dollars are a common denominator in today's world. Therefore, not surprisingly, money or budget is a very important measure for a project manager. Staying on budget or even coming in under budget may win accolades for managers. However, a project that comes in over budget regardless of its impact or appeal may be considered a failure.
A budget is a numerical plan. It is important to the project manager both as a planning and a control device. An established budget can be a planning tool because it gives direction for how to implement the project. The budget tells what activities are important and suggests how many resources to allocate to each activity.
Budgets also are an important control device. The budget provides a standard against which to measure resource consumption. A manager can track the progress of a project as expenditures are made. The manager can examine areas of either over or under expenditure and make adjustments to keep the project on track.
Because of their importance, it is not surprising that management focuses a great deal of attention on budgets. Some organizations have standardized budgeting techniques and preferred tools. Occupational and environmental health nurses may take advantage of these tools to insure consistency and acceptability of the budgeting plan.
Typically, four components comprise a project's budget: direct labor costs, overhead, fringe benefits, and auxiliary costs (Frame, 1995) .
Direct labor costs are the wages earned by workers. Direct labor costs can be calculated by multiplying workers' hourly or monthly wages by the time they are expected to spend on the project. Generally, unless a project is very capital intensive, direct labor costs are the largest component of project cost.
Overhead costs are the expenses to maintain the environment in which the workers function, i.e., rent, electric bill, office supplies. Most organizations likely have an estimate of the relationship of overhead costs to direct labor costs. The number can vary significantly between organizations. Overhead costs are relatively fixed in relation to direct labor costs. Thus, if over time direct labor costs decrease by 25%, overhead costs also decrease by 25%.
Fringe benefits are non-salary benefits. Just like overhead costs, fringe benefits are directly proportional to direct labor costs and can vary significantly between organizations. They include things such as Social Security payments, health insurance, life insurance, pension plans, and stock options.
Auxiliary expenses are project specific expenses. These are expenses the organization does not incur with any regularity. Because auxiliary expenses vary from project to project, the manager must be careful not to forget any when estimating. In some cases the auxiliary cost can be quite substantial. Examples of auxiliary costs are consultant fees, travel expenses for the project, and computer time.
Estimating the Project Budget
Underestimating the project budget. It is usually ideal to be able to estimate the project budget exactly. However, there may be times when it is appropriate to under or overestimate the budget. Managers, particularly inexperienced ones, may be so eager to have a budget for a project approved that they may want to underestimate the costs. However, controlling expenses and questioning budgets is a function of the upper management of almost any organization. The nurse should expect that upper management will balk at expenses they perceive to be too high. Therefore, the nurse should not feel pressured to be overly optimistic about time and cost estimates just to gain favor with upper management. A better approach is to be prepared to defend the costs to upper management with statistics and rationale that justify the costs.
Some project managers may underestimate their costs if they must compete for limited time or resources. In other cases, managers who underestimate their costs may be the ones chosen to do the project. These managers hope that other, more favorable or lucrative, projects will follow and that they will be chosen for these too. The project MAY 1998, VOL.46, NO.5 manager must decide if the risk in underestimating the cost and possibly coming in over budget, is worth the potential gain.
Overestimating the project budget. Another common strategy is overestimating project costs. This strategy, called management reserve, is the built in "fudge factor" or insurance against unexpected delays or costs. Depending on how risky the project, the percentage may be 5% to 10 % over the projected costs, or even higher. The risk with this strategy is not getting approval for a budget or project. The upper level managers may run a cost-benefit analysis that shows that the project is just not a good business decision. Another drawback is that the project team may view the luxury of the extra money as permission to overuse or misuse resources.
Bottom up cost estimating. Whether managers later choose to over or underestimate costs, they must first determine the actual budget. One method to estimate the budget is bottom up cost estimating. With this method, the work break down structure (WBS) provides the starting point for calculating the budget. The lowest level activities in the WBS are the familiar activities. They, or similar activities, have been done before. The cost of each of the activities on the WBS can be estimated by working from the bottom to the top until each activity is assigned a dollar value. The sum of each of the values gives the total budget.
Parametric cost estimating. On many projects, if the nurse knows the total labor cost, then a good estimate of the total cost can be made. Overhead costs and fringe benefit expenses are linked to direct labor costs. In making the final estimate, the project manager also must include the auxiliary costs. Accountants or auditors can use the organization's accounting records to determine averages for overhead and fringes. For example, a company may know that the total cost of direct labor, overhead, and fringe benefits is about 2.5 times greater than the cost of only direct labor. In this case, a project manager who knows direct labor costs can multiply that number by 2.5 and arrive at the total project cost (excluding auxiliary expenses). This method of estimating a budget is called parametric cost estimating.
Budget as a control tool. The project manager needs to look at the budget as part of the overall picture. For example, a manager may be excited to see that the monthly expenditures for supplies for a project are 15% below budget. However, if managers do not look for the reason for this variance, they could be in trouble. In this example, the expenses for supplies may be low because the supplies haven't been purchased; maybe the supplies haven't been purchased because they are not needed yet; maybe the supplies are not needed yet because the project is very far behind, etc. A manager must look at schedules and other resource utilization issues and not just assume that a positive variance on the budget means a success. Unfortunately, it may indicate a pending failure. To have a complete overview of a project, the manager must examine the schedule, the budget, and resource issues simultaneously. By looking at a cumulative cost curve of the budget (see below) in combination with a Gantt chart of the schedule, the manager may be able to determine the cause of the variance.
Cumulative cost curve. Frequently, cumulative expenses are 
CONCLUSION
Schedules, budget, and specifications: the triple constraint. Occupational and environmental health nurses as project managers can and should use tools and techniques to address each of these compon ents. Work breakdown structures, PERT/CPM networks, and cumulative cost curves are all simple techniques. The hard part is remembering to use them. Nurses who are successful project managers use all the tools at their disposal to make the project a success. 
